Problem Set 13 — Homogeneous Functions

1. Determine which of the following functions are homogeneous, and if
homogeneous, find the order of homogeneity:
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2. Let fand g be functions with n variables, with f homogeneous of degree r1 and
g homogeneous of degree r2. For each of the following functions, determine
whether it is homogeneous, and to which order of homogeneity:

a. f-g
b. flg
c. f+g

3. Let a function f(x,y) be homogeneous of degree 2, where functions x = g(s,t)
and y = h(s,t) are homogeneous of degree 3. Define w(s,t) = f(g(s,t),h(s,t).
Determine whether w is a homogeneous function and to what order of
homogeneity.

4. Let f(x,y) be a homogeneous function of degree 1. Prove that the following
holds:
Xz‘fxx+zxy'fxy+y2'fyy50

5. Suppose f(x,y) is homogeneous of degree 0. Prove that the following holds at
each point:
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6. Given the function e , use the properties of

homogeneous functions in order to prove the following:
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7. Let f(x,y) be homogeneous of degree 3 and satisfy f(6,9) = 54. Let g(t) be a
function with one variable which is equal at every point to f(0.5t?, 0.25t% + 1).
Calculate g’(2).

8. Let f(x,y) be homogeneous of degree 3 and satisfy f(2,-1) = 4.
Calculate x(8,-4) — 2 - fy (4,-2).

9. Let g be a function with one variable, and let f be a function with two variables
which satisfies:

f(x,y) = In2* . g(3=)

X+y

a. Prove that f is homogeneous and determine the order of homogeneity.

1
_ g(z)=3
b. Giventhat. 2 , calculate fx(1,1) + f,(1,1)

10. Let f(x,y) be a homogeneous function that satisfies: fx(-2,1) = 30, f(4,-2) = 120,
f(-2,1) = 15. Calculate the order of homogeneity of f and of fy(4,-2).

11. Let f(X,y) be a homogeneous function of degree r.

a. IsInf(s,y) a homogeneous function?

2 ntxyn =~
b. Prove that at the point (x,0), the following is satisfies: X



